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Objective: To assess using weight bearing MRIs, whether a patellar brace altered 6 patellar position and alignment in patellofemoral joint (PFJ) osteoarthritis (OA). 7 8 Design: Subjects age 40-70 years old with symptomatic and a radiographic K-L 9 evidence of PFJOA. Weight bearing knee MRIs with and without a patellar brace 10 were obtained using an upright open 0.25 Tesla scanner (G-Scan, Easote Biomedica, 11 Italy). 12 Five aspects of patellar position were measured: mediolateral alignment by the bisect 13 offset index, angulation by patellar tilt, patellar height by patellar height ratio (patellar 14 length / patellar tendon length), lateral patellofemoral contact area and finally a 15 measurement of patellofemoral bony separation of the lateral patellar facet and the 16 adjacent surface on the femoral trochlea ( Figure 1 ). 17 18 Results: Thirty participants were recruited (mean age 57 SD 27.8; BMI 27.8 SD 4.2); 19 17 were females. Four patients had non-usable data. Main analysis used paired t tests 20 comparing within subject patellar position with and without brace. 21 For bisect offset index, patellar tilt and patellar height ratio there were no significant 22 differences between the brace and no brace conditions. However, the brace increased 23 lateral facet contact area (p =.04) and decreased lateral patellofemoral separation (p = 24 .03). Patellofemoral (PF) osteoarthritis (OA), a common subtype of knee OA, is a major 33 cause of pain with stair climbing, arising from a chair and activities involving 34 kneeling or squatting. It is associated with pain, stiffness and functional limitation 3, 5 .
35
Guidelines for the non-surgical management of generalised knee OA found 'fair' 36 quality of evidence for the use of knee braces and knee sleeves 21 9 . Treatment of 37 PFOA is similarly limited but one potential treatment is a patellar sleeve device. 38 Evidence for its clinical efficacy is provided by two clinical trials in PFOA 1, 8 . These 39 trials had positive effects on pain and structure from wearing a patellar sleeve brace 40 compared to no brace 1 and on pain with or without the patellar retaining strap. 8 
41
One of the proposed reasons for this clinical success is that the patellar brace may, 42 during weight bearing activities, change patellar alignment and alter patellar tracking 43 relative to the trochlear groove both of which are considered major contributions to 44 the pathomechanics of PF pain. Whilst a brace's effects on the biomechanics of the 45 PF joint are still not well understood, there is evidence from studies in non-arthritic 46 PF pain that it may correct malalignment 17 and increase contact area of the PF joint 18 . 47 This distribution of forces over a greater area could decrease the contact stresses. 48 Several authors agree that magnetic resonance imaging (MRI), with its capability of 49 viewing the patellar position in various planes, is more useful and informative than Subjects 80 We recruited a subset of subjects age 40-70 years who had been enrolled in a previous 81 randomized trial of patellar brace treatment for people with PFOA 2 . They had a K-L 82 score grade 2 or 3 in the PF compartment which was greater than K-L score for the 83 tibiofemoral compartments (this score required at least probable narrowing of the PF 84 joint on X-ray and definite osteophytes in the PF compartment). Those who did not 85 have plain radiographs were assessed for PFOA by either MRIs or arthroscopy, for 86 which we required typical changes of OA with at least cartilage loss present in the PF 87 joint. Subjects were also assessed by an experience clinician for PF joint symptoms 88 such as pain reproduced with stair climbing, kneeling, prolonged sitting or squatting 89 or if they had lateral or medial patellar facet tenderness on palpation or a positive 90 patellar compression test. Pain must have been present daily for the previous 3 months 91 and the pain had to be sufficiently severe for a nominated aggravating activity to score 92 of 40 or above on a 0-100mm visual analogue scale (VAS NA ). The VAS NA has been 93 found to be at least as sensitive, and in some cases more sensitive to change than the 94 KOOS or WOMAC questionnaires 13, 14 . Typically, subjects' nominated aggravating 95 activities were stair climbing, kneeling, prolonged sitting or squatting. Inter rater reliability for the MRI measurements was assessed between two assessors 176 using a 2 way random model for absolute agreement inter-class correlation coefficient 177 (ICC 2,1 ). 194 Therefore 26 patients' data were analysed. There were no adverse events. 195 For bisect offset index, patellar tilt and patellar height ratio there were no significant 196 differences between the brace and no brace conditions. However, the brace significantly 197 increased lateral facet contact area (0.94cm 2 , 95% CI 0.07, 1.8, p =.04) and decreased lateral 198 patellofemoral distance (-0.06cm 95% CI -0.12, -0.01, p = .03) ( Table 1) 
